Production of oxidants in alveolar macrophages and blood leukocytes.
Increased production of oxidants subsequent to phagocyte stimulation has been associated with tissue damage in lung inflammatory disorders. The overall oxidative burden of the lung may vary with inflammatory cell composition. Flow cytometry using three different dyes, dihydroethidium (DHE), dichlorofluorescein diacetate (DCFH-DA) and dihydrorhodamine 123 (DHR), all compounds that by interaction with oxidants are transformed to fluorescent products, was used to examine the production of intracellular oxidants in alveolar macrophages (AMs), including size-defined subpopulations, monocytes (Ms) and polymorphonuclear neutrophils (PMNs) during in vitro incubation in the presence or absence of phorbol myristate acetate (PMA). PMA stimulation led to slightly increased (two-fold) (p<0.05) DHE-induced fluorescence in AMs, whereas it was greatly increased in Ms and PMNs (13-fold and 113-fold, respectively). The levels of DCFH-DA- and DHR-induced fluorescence were significantly (p<0.05) increased (four-fold and 110-fold, respectively) by PMA stimulation of PMNs, but not of AMs and Ms. Significant differences (p<0.05) in the levels of DHE- and DCFH-DA-induced fluorescence in small and large AMs were also demonstrated. The results show that the potential to increase the generation of various oxidants upon stimulation was: PMNs> Ms>AMs, suggesting that the total oxidative burden of the lungs is dependent on the type of inflammatory cells present, as well as on their state of activation.